Wells performance is evaluated by IPR curves that show the relationship between bottomhole pressure and inflow rate. This curve and its outcome equation can be applied for production schedule and maintenance management of well and reservoir. But, the measuring of bottomhole pressure to approach these curves needs much time and high expenses and also running special tools in wells. In these operations, the probability of catastrophic failure such as well damage or well complete lost may exist. However, these difficulties in offshore wells like production platform in the South Pars gas field that are installed tens kilometers far from lands are harder than any places. Therefore, nowadays by considering these difficulties, there is a high tendency for using wellhead test data that are very inexpensive as well as these data are less accurate than in well data. Moreover, pressure drop due to the existence of gas condensate in well fluid causes the flow regime to be more complicated. Wide researches have been applied to two-phase flow pressure drop in the wellbore and a lot of equations are considered. Anyhow, these equations and their accuracy should be studied in each special case. In this study that is on the south Pars gas condensate field wells, widespread of equations are utilized for calculation of pressure drop in the tubing and they are applied for tubing performance curve as well. In the south pars field wells, the well data of bottomhole pressure are not being measured during production. In this paper, we try to calculate bottomhole pressure by using PIPESIM software and simulating re- 
Introduction
Well performance equations are written based on the well bottomhole pressure and flow rate, but measured bottomhole pressure required time, cost and great equipment. This graph is applied to estimate the well production and production planning for the wells and reservoir management. The main challenge to obtain this graph or inflow performance relation (IPR) is well bottomhole pressure measurement which deals with some main problems.
Pressure drop due to the gas condensate in wells causes complexity of the gas condensate wells flow.
Extensive research on two-phase flow pressure drop in the well column is done and some equations are proposed in this case. However, these equations and their accuracy must be checked for any special case. The study is done on the wells of South Pars gas condensate field. A wide variety of these equations that applied in calculating the pressure drop in the tubing is applied to obtain tubing performance curve.
One of the important parameters in the design of multiphase flow pipeline is determining the number of phases in the system while the process of transmission and distribution, respectively. To investigate and describe multiphase fluid phase behavior, we need to accurately understand and recognize hydrocarbon's phase diagrams (multi-component systems). So that the incorrect results of predicting multiphase fluid phase behavior cause the unacceptable design of the transfer system, separation system, and other multiphase flow operation.
Normally, when a mixture of oil and gas in a flow pipeline, due to lower density and viscosity of the gas phase than the liquid phase, the gas phase will navigate more quickly. In two-phase flow due to retardation or slow-moving liquid phase to the gas phase is called slippage [1] . Research carried out by Orikiszewski [2] showed that the following factors are effective on the large slippage between the phases of two-phase flows inside the pipelines: 1) resistance or irreversible energy loss from friction against the flow direction of the gas phase to A. Ejraei Bakyani et al.
DOI: 10.4236/oalib. 1104590 3 Open Access Library Journal the liquid phase is much lower, and this makes higher gas phase transfer to the liquid phase in the two-phase flow, even in the absence of strong buoyancy forces, 2) the difference between the density of gas and liquid phases causes the gas phase expands and move at higher speeds and slips on liquid phase. This condition occurs when the pressure of the fluid reduces in the flow direction, 3) slip between liquid and gas phases by the difference in buoyancy forces acting on the phases is promoted in a way that in a resident intermediate liquid, the lighter phase tends to rise at a speed proportional to the phase density difference. Research carried out by Lage and Time [3] showed that most of the theories and relations in two-phase flow were based on the slippage consideration, but some of these relations were based on and taking into account the hypothesis of no slip between phases (homogeneous flow model) have been developed.
Some quantities at the two-phase flow due to the difference in speed between the two phases may have retardation which is a point function. In general, retardation of liquid is called hold up which defined as the ratio of the volume occupied by the fluid (including the volume of liquid and gas) to the total tube volume. Consultants for expression of physical properties of a fluid based on pure components, the compositional fluid model is applied. So the separation of fluid phase equilibria and homogeneous properties by blending properties of its components, are determined. The accuracy of this model depends on the accuracy in determining the properties of pure components constituting the fluid.
The most important characteristic of two-phase flows is the interface between the gas and liquid phases with the common different shapes. There is the possibility of the existence of an infinite range of different interfaces between two phases. But generally, the effect of surface tension between two phases leads to the creation of curved interfaces that ultimately all of them are into spherical shapes (such as drops and bubbles). There are several flow regime or flow pattern in vertical, horizontal or inclined flow such as bubble or slug flow.
Many relations were applied to predict two-phase flow pressure drop in flow lines in the last decades. The only correct way to predict empirical evaluation of the two-phase pressure drop is compared the predicted pressure drop with measurement or practical pressure drop (in fields). Evaluation of empirical equations of pressure drop was conducted by several researchers. All of these comparative studies are generally preferred method proposed by researchers. [13] , 9-Chierici et al. (1974) .
It should be noted that all these researchers have applied the same empirical relations to predict and calculate phase properties in all these methods. For comparison the results of this study, the parameters of the mean deviation (APD) and standard deviation (SD) are applied as follows: 
In the above relations, "n" is the total number of data related to pressure drop and deviation, "e i " can be determined by the following equation: Table 1 demonstrates the result of the deviation of the methods.
According to Table 1 , it is observed that all these methods with the exception of Aziz et al. [13] , led to the prediction of excessive amounts of pressure, and the only Hagedorn-Brow method [8] , gives more acceptable results than other methods.
For gas condensate reservoirs usually, the Duns and Ros [7] , Gray, Ansari, and Govier Aziz Fogorasi relations are applied. The relations Govier Aziz Fogorasi is the first relation to study the pressure drop in gas condensate production wells which has been developed. The Gary relation (Shell Company) for vertical flow of gas and condensate with the higher gas volume than condensate system is developed to. Gray relation is limited to less than 3. One of the applications of well performance modeling is related to well's cement performance as Carey et al. [23] work that Analysis and performance of oil [24] after integration of all available data, they built the stimulated well's simulation models with multistage hydraulic fracture treatments. This model investigates parameters relating to well performance including 1) pore pressure, 2) matrix rock quality, 3) natural fractures, 4) hydraulic fractures, and 5) complex fracture networks. By history-matching of observed production, the primary factors for creating good early well performance were identified. Also, Miller, Jenkins, and
Rai [25] modeled a new production technique to obtain fracture characterization, reservoir properties, and well performance in shale gas reservoirs. Recently, Ghahri et al. [26] have developed a new and simple model to simulate the horizontal wells productivity. They have considered the phase change around the horizontal wells which causes the relative permeabilities of the both condensate and gas phases. Therefore, they can simulate the fluid flow as well as the productivity around the horizontal wells, and they have developed an in-house simulator to numerically simulate the productivity of the horizontal wells, as well. Also, Hekmatzadeh and Gerami [27] have presented a new and fast analytical approach to predict the production profile in the gas condensate wells. They have applied the material balance and pseudo-pressure integral equations to develop the desired approach. Their analytical approach is able to exactly predict the plateau time as well as the high-velocity flow near the wellbore phenomena in the gas condensate wells. Totally, flow equations through the wellbore as well as the tubing construct the inflow and tubing models of the gas condensate wells productivity. However, many researchers have studied on the surface models of the gas condensate reservoirs such as chock model or separator model. Ejraei
Bakyani et al. [28] have proposed a simple simulator to thermodynamically design a separator model in the gas condensate reservoirs.
In this paper, the best tubing equation compatible with the empirical data has been chosen as the Tubing-Performance-Relation (TPR). Also, the Rawlins and Schellhardt inflow equation compatible with the empirical data has been chosen as the IPR. By applying the sensitivity analysis on the most effective parameters, the best coupled IPR-TPR model has been proposed as a semi-empirical model to optimize the flow equation through the gas condensate wells.
Methodology
This simulation steps are carried out as follows. Figure 1 shows the flowchart.
1) Getting the required data for the simulator run.
2) Plot pressure gradient through the well based on the different pressure gradient relations.
3) Plot pressure gradient through the well based on the measured pressure gradient data obtained from the PSP. Based on flow data analysis for a large number of gas wells have been obtained from Rawlins and Schellhardt (1936), a relationship between gas flow rate (Q SC ) and squared pressure drop, reservoir pressure (P R ) and well flow pressure (P wf ), that can be expressed as follows: [29] ( )
The variable "n" represents the excessive fluid pressure drop due to high gas velocity or turbulence effect and may range from 1 to laminar flow and to 0.5 for turbulent flow and variable "C" in the above equation related to reservoir rock properties, reservoir fluid properties, and reservoir geometry.
In gas condensate reservoirs, the annular-mist flow regime is more common.
In this paper the Turner drops model is applied for the simulation of condensate drops flow around and within the well. Within the well, gas velocity causes a drag force acting on the drops. If drag force resulted by gas velocity is equal to gravity force of drop, gas velocity is called critical gas velocity. In velocity lower Figure 2 shows the Turner drop model of the simulation [30] [31].
Results and Discussion
The information needed to build a simulation model in the software environment should be investigated.
The measured depths of facilities in the simulated well N1 are considered as 309.67, 2061, and 2725 for SSSV, tubing, and liner, respectively. Table 3 demonstrates PSP data obtained practically related to the simulated well N1.
For simulation, PVT properties of the reservoir fluids which are showed in Table 4 are tuned by PVTi software. Gravity of the reservoir fluid is 40.36 API.
Finally, relations in the software is used to calculate pressure drop with the help of main required input data for the well pressure drop simulation as Table   4 .
Select the Optimum Relation
At first Figure 3 shows the plots of the different pressure gradient relations as well as the measured data pressure gradient in three flow rates which are reported in PSP data and the corresponding wellhead pressures.
According to the above figures, it is obvious that Hagedorn & Brown (original) relation has the best fit or the lower error (Table 5 ).
Optimum Relation Sensitivity Analysis
Varying the friction factor and the holdup factor parameters are to reduce the error of the Hagedorn & Brown (original) pressure gradient relation that this relation is not sensitive to these two parameters. Table 6 demonstrates the the results of the sensitivity analysis. Table 6 . Results of the sensitivity analysis of the friction factor and the holdup factor on the optimum relation. Figure 4 shows the plots of Hagedorn & Brown (original) temperature profile in three flow rates. Table 7 demonstrates the errors of Hagedorn& Brown (original) temperature profilebased on the calculated wellhead temperature.
Optimum Relation Temperature Gradient

Possibility of Two-Phase Flow Formation in the Well
Column by the Optimum Relation Figure 5 shows PVT phase diagram of the model applied in this simulation. Figure 6 shows the magnified area identified in Figure 5 to study the formation of two-phase flow. Three flow rates 33, 57, and 82 MMSCFD are selected as well.
Accordingly, the reservoir static pressure is above the dew point curve, but the flowing bottomhole pressure for flow rates 57 and 82 MMSCFD is under the dew point curve, showing the formation of two-phase flow in the well column. Also, two-phase flow is formed for flow rate 33 MMSCFD at a depth of 2682 meters.
Calculate the Optimum Bottomhole Pressure
After the choice of the optimum relation, the optimum bottomhole pressure is can be predicted as 0.73395466 and 0.0025888781, respectively. Also, the flow turbulency can be investigated.
Sensitivity Analysis
The wellhead pressure as well as the flow rate is applied as input data. Table 8 demonstrates the sensitivity analysis on the flow rate by 5% variation. Therefore, the sensitivity analysis is done and Figure 8 (a) shows that the flow rate variation has a low effect on the bottomhole pressure.
Also, Table 8 demonstrates the sensitivity analysis applied on the wellhead pressure by 5 % variation. Therefore, the sensitivity analysis is done and Figure   8 (b) shows that the wellhead pressure variation has a considerable effect on the bottomhole pressure. Moreover, by increasing the wellhead pressure, the calculated bottomhole pressure increases.
Conclusions
The Hagedorn & Brown (original) pressure gradient relation has the best fit or the lower error in prediction of bottomhole pressure in this gas condensate well study. Therefore, this relation can be applied in other cases with close characteristic and can be replaced with the high time and cost operation. Also, this relation at the higher flow rate has an accurate results in the pressure gradient prediction.
Hagedorn & Brown (original) pressure gradient relation at every flow rate is not sensitive to the friction factor and the holdup factor parameters. Therefore, in any quantities of these parameters or any effects, causing an increase or decrease, doesn't effect on this relation ability to predict the bottomhole pressure.
Hagedorn & Brown (original) pressure gradient relation can be applied to predict the wellhead temperatur. However, at 57 MMSCFD flow rate, the predicted wellhead temperature is more accurate. Two-phase flow in the gas condensate well can be formed in the well column at a higher flow rate. At a lower flow rate two-phase flow in the gas condensate well can be formed in the well column at a higher depth. In this case, two-phase flow can be formed for 33 MMSCFD flow rate at 2682 meters.
The bottomhole pressure can be easily and low-costly obtained by this relation with a high accuracy, because of the elimination data points which at these points the wellhead pressure and the flow rate data sets are not valuable.
The well performance curve can be plotted and "n" and "c" parameters are obtained. "n" quantity shows an intermediate laminar-turbulent well flow in this case. Also, the calculated "n" parameter that is between 0.5 and 1 is a reason for acceptable analysis by this method.
The sensitivity analysis is done and shows that the flow rate variation has a low effect on the bottomhole pressure with the at acceptable results at any flow rate.
The sensitivity analysis is done and shows that the wellhead pressure variation has a considerable effect on the bottomhole pressure. Additionally, by increasing the wellhead pressure, the calculated bottomhole pressure increases.
Finally, this relation shows so good results as mentioned previously. So, this is usable to construct TPR and IPR curves and obtain the optimum flow rate in this case.
